An accurate and rapid detection of lymph node metastasis in non-small cell lung cancer patients based on one-step nucleic acid amplification assay.
A sublobar resection is currently recognized as an option for early small-sized non-small cell lung cancer (NSCLC), and intraoperative rapid and accurate lymph node assessment is required for a complete resection. To solve this issue, we investigated the clinical utility of one-step nucleic acid amplification (OSNA) assay, an automated rapid molecular diagnostic method and its optimal mRNA marker for detection of lymph node metastasis in lung cancer. We extracted 16 target candidate mRNA markers with high expression in lung cancer from a genetic database, and then quantified their expression levels by quantitative RT-PCR using surgically dissected lymph nodes with or without metastasis. Cytokeratin 19 (CK19), cytokeratin 7 (CK7), stratifin (SFN), and anterior gradient homolog 2 (AGR2) showed significant differences for mRNA expression between metastasis-negative and -positive lymph nodes in quantitative-RT-PCR screening. CK19 and CK7 were finally selected as potential target markers and were quantified using OSNA assay findings of 165 dissected lymph nodes obtained from 49 lung cancer patients. The OSNA assay with CK19 and CK7 were completed within 40 min and their positive predictive value, negative predictive value, and accuracy comparing to pathological diagnosis with hematoxylin-eosin staining and immunohistochemistry were shown to be 95.0%, 99.3%, and 98.8%, and 85.0%, 97.9%, and 96.4%, respectively, using a cut-off value of 250 copies/μL. Among the 165 lymph nodes tested, 1 false negative result was due to massive necrosis of cancer cells and 1 false positive was caused by the allocation bias of cancer cells in the sampling in patient with pleural dissemination. The best performance was observed when CK19 was used as a marker, while the addition of CK7 mRNA as a marker did not increase sensitivity or specificity. In conclusion, an OSNA assay using CK19 could be effective for molecular diagnosis of lymph node metastasis in lung cancer. This is the first report suggesting the potential clinical utility of OSNA assay for intraoperative rapid diagnosis of nodal status in lung cancer.